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mSSAT QUARTCRLY RIPORT (APRIl-JUNt \m) 


This rr < ft consists t f « sorlts of p^.ots lUustritlng tht 
Invtfslon of MASSAT sctUf tnonily diti tnd tht production of sctUr 
tnomaly imps it consUnt tUltudt. 

Plot # 1: 

This plot Is i contour imp of tht sct'ar imgnttic fltld dtti 
Input Into tht Invtrslon routint. Tht etett consist of « 40 dtgrtt 
squirt substt of tht NAOSAT sctUr tnoimly diti stt, Tht NAOSAT 
scilir diti Sit consists of I by ? dtgrtt ivtrigts of sc?.iir diti 
tiUn during imgnttICiUy quitt ttmts. Our substt thtrtfort consists 
of 441 points iffiytd on i ? by ? dtqrtt grid. 

Plot I 

This plot Is i contour imp of the ivertge MAGSAT iUltud© it 
the ohservitlon points. Wt see thit In this irti MAGSAT’S iUltude 
ringed from i minimum of SWkm. to i minimum of 440km. This 
virlitlon In iUltudt prevents Inversion of the diti set directly 
vli i two dimenslonil “eifth filter*' to irrive it crustil megnet- 
liitlons ind forces us to reduce to consu»nt iltituile first. 

The first two plots represent one hilf of the Input to the 
Inversion routine. The second hilf of the Input Involves the peri- 
meters of the dipole errey used to model the observed fields. 



Tht d'lpoUs iff liytd out In a grid below the observed date set and 
are located within the earth's crust and aligned with the earth's 
magnetic field at that location. The dipole moment Is left to be 
determined by the Inversion routine so as to minimize the difference 
between the observed field and the field as calculated from the 
dipole array. For demonstration purposes we have chosen a 16 by 
16 dipole array with dipole spacing equal 2,e>67 degrees. 

Plot I 3; 

This plot Is a contour map of the field produced by dipole 
array at each of the observation points. We notice that while most 
of the gross features of the field are reproduced, fine details 
are somewhat different. 

Plot # 4: 

This Is a contour plot of the difference between observed and 
modelled data. We notice that even though the RMS Is only ,47nT 
we have regions where the difference exceeds thrice that value. 
Interestingly enough, this region seems to correspond to the lar- 
gest gradient of altitude variation. This Indicates that the Input 
data set Is not as smooth as Plot # 1 would have one Imagine. 

Plot # 5; 

IT^Is Is a contour plot of the dipole moments calculated by the 
Inversion routine and used to produce plots 3 and 4 and the plots 
of scalar anomalous fields at constant altitude. As one increases 
the number of dipoles In the equivalent source array, the fit to the 
field continues to Improve, however, the computer time required to 



process the arrays Increases rapldlly. Furthermore, the physical 
reality of the solution Is lost as the solution starts to oscillate 
producing adjacent dipoles moments of large positive and negative 
values. The point at which the fit Is adequite and the solution Is 
physically relevant Is dependent on the smoothness of the Input data 
set. For our 16 by 16 dipole array we see that oscillations are 
beginning to enter the picture In a band along latitude 5 N. 

Plot # 6: 

This Is a plot of the scalar anomalous field at 380km. generated 
from the contoured dipole moments displayed In Plot Nimiber 5. 

Plot # 7; 

This Is a plot of the scalar anomalous field at 400km. 

Plot # 8: 

This Is a plot of the scalar anomalous field at 420km. 

Plot # 9; 

This Is a plot of the scalar anomalous field at 440km. 

Discussion 

In figure 5, It can be seen that there Is some evidence 
of Instability of adjacent dipole moments, especially In the region 
of 5®N, 205®E. This may mean that the dipoles have been placed too 
close together. This Is something that we are 1nv*»st1 gating further. 

The last four plots are of especial Interest because they show 
the sort of Increase In resolution which Is effected by lowering the alti- 
tude of the measuremnt point. Some anomalies are doubled In strength 
with only a 60km. lowering of the observation point. 
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